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Abstract: Recent advance made in the area of Fe-based amorphous alloys exhibiting high magnetic inductions

and low core losses are reviewed briefly in this paper.
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Tablel Magnetic property comparison of cores for transformers (studied levels)
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Figl Concept for development of high Bs amorphous material
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/mm Bs/T Hc/A m P1 3/50/WKg Py 4/50/WKg 2s/10 p/uQ +m
2605HB1 0.025 1.64 15 0.063 0.072 +27 1.30
2605SA1 0.025 1.56 1.7 0.070 0.080 +27 1.30
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Table 2 Magnetic peroperty comparison between HB1 and SA1 (produced levels)
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2605SA17 0.025 1.56 3.4 0.79 0.27 0.32 0.35 /
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Fig3 The curve of magnetic hysteresis loop(a),core loss(b)and
exciting power(c)of 26056HB1 alloys properties comparison among
2605HB1 and current used alloys(2605SA1,oriented silicon steel)
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Fig4 Bm dependence of noise level together with the hysteresis
loops at 50Hz for HB1 and SA1 materials annealed under the
optimum conditions
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Figh a is a schematic view showing the depth of a C—segregated layer changeable with the amount of a gas blown;

Figh b is a graph showing the relations between the concentrations of elements and a depth from a roll-contacting surface

# 3 HHFeSiBCRA SR FMEE[4. 5]

Table 3 Chemical compositions and properties of some FeSiBC alloys

W 4y Bs B3O | oime | P P Py | Tc | TxI | R¢® o ClWPTIEAIE | CIE(H
(at%) T /T /WIKg | /WiKe | /WIKg | /T | /T | /1% /nm (at%)
Fey, ;Si,B,.Cos | 1.650 0.85% | 024% | 020% | 038 | 359 | 466
Fe,Si,B,C, | 1.669 | 1646 | 0986 | 0152 | 0.227 034 | 355 | 444 | 95 | 0.048 5-16 3.2
FewSiBi,oCor | 1.665 | 1.635 | 0982 | 0167 | 0.242 92 | 0.030 7-18 1.0
Fe,,Si,B,,C, 1661 | 1.640 | 0987 | 0.163 | 0238 353 | 451 | 94 | 0.041 7-16 1.8
Fe,,Si,B,C, | 1.659 | 1.638 | 0987 | 0166 | 0.241 358 | 448 | 90 | 0.030 7-15 1.6
Fe,,Si,B,,C, 1656 | 1.614 | 0975 | 0178 | 0257 358 | 450 | 91 | 0.034
Fey,SiyBisoCo | 1.666 | 1.639 | 0984 | 0158 | 0.233 95 | 0.026 6-17 3.5
Fe,,Si,B,,C, 1650 | 1600 | 0979 | 0170 | 0259 336 | 426 | 88 | 0.048 7-16 1.6
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Table4. The composition and properties of some high Bs(>1.6T)Fe-based amorphous alloys

% Bs By, B, /Bs Pyas Piso P55 Tc Roan o D" Ra*”
(at%) /T /T /W/Kg | /W/Kg | /W/Kg /T 1% /wm
Fey, ,Si,B,,Cry, 1.64 1.63 0.21 0.26 96.0 0.31
Fey,Si,B,5 Niy 1.64 1.57 0.21 0.28 95.1
Fey,Si,B  Ni, 1.67 1.65 0.24 0.29 932 0.23
Fey,Si,B 5 :Cry 5 1.62 1.51 0.20 0.40 08.8 0.26
Feg, -Siy5BgoCosPr,” 1.77 1.52 0.093
Fey4Si24B62CoPis” 1.76 1.52 0.092
Fey 5Si;5B54Co Py’ 1.75 1.51 0.094
Feg, 1Sy 5Bg sCosPss” 1.74 1.51 0.091
Fey, 0:51,B15C00sPo Ny | 1.64° 0.116 376 D;=3.1mm
Fey; Si,B.C,P, N, 1.69° 0.173 368
Fe,Si,B,,C,Cry, 1.64 1.61 0.20 0.23 97.2
Fey,Si,B,,,C,Cr,,Niy, 1.63 1.61 0.23 0.28 93
Fe,Sig B 166CosCro. 1.66 1.56 0.94 0.19 0.24 86
Fe,,S1,B,5,C,Mn,, 1.66 1.60 0.962 0.17 0.20 9
Fey,Si,B,;,C,Mn, 1.67 1.60 0.959 0.15 0.21 95
Fey,Si,B,50C,, Co, 1.689 1.656 0.98 0.179 0.229 91 £=0.029
Fey,Si,B, 5 0Co, N, 1.665 1.633 0.981 0.177 0.234 91 £=0.027
Fey,Si,B, 5 Co Ni,Mn,, | 1.67 1.63 0.976 0.19 0.23 86
Fey, 5Si; ;B,,C, -Sn,, 1.72 1.55 0.111 0.154
Fey, 5Si;,B,,C,Sn, 1.67 1.55 0.121 0.137 0.170
Feg)5SissB1Ci(AlysSn,s) | 1.58 1.54 0.153 0.171
FeraSiosB 'ZC""’TP"":‘ 1.79° 0.118 391 D;=3.7mm
No.01Cr05C0,Ni, 3

A EHESEEA 0.2at% BIZF, W Mn, S %

Ok By fEL

o WRNAS & =t/(D-t) t -5, Dy— SR ER,

AN N ITRATEER Rs=Ry/R,, R, IR, AR KHIEHT SRR HAR, Ra RIAHKEE (N5 )

F5 2605HB13E &R R #7551 (2]
table 5 Design case for 2605HB1 amprphous transformers

(a) HUAHAR 29 (20KVA 50Hz ) (b) ZARAS s 5] ( 500KVA 50Hz )
E[ E[
TiH T T H 2|
HB1 SAl HBI1 SAl

BT A (T) 145 1.30 1.72 B B E(T) 145 1.34 1.65

RBITE (%) 86 100 74 B (%) 95 100 81

A (%) 78 100 79 THEF(%) 90 100 90
TS HIW) (;;) (;;) (f(i») RS (2%125) (2%125) (ng)
g |0 | e | e | | | am

I:3%(dB) 47 43 40 % (dB) 55 58 53

W ME . RIS AL SALS 4 8100% 1
HAFEFRLLGERR A 100% i+—— () B
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Fig6 The relationship between P, ,4,(2)& He(b) & Bgy(c) and
annealing temperatures Ta of 2605HB1(A) and usual alloy (B and C)
R, REMFREERK. WA 2 A E A

FHOTEARIE T 25308k (15 16].

8 A HARERAS A (1) H =A4H 500KVA) 17
BAVFERIE CUR A RER LR (2], S BRI ARS: (SAL Al
HB1 I8 B B ik B ik E i AS FE 2 A e i “ TRz 1 17

T RMSWH

ECHNOLOGY & APPLICATION

=
— f=50 Hz
) — 3-phase transformer
= y
a £
g ! — e
2 = Si-Fe=4
@ = =~
8 — SA1 ol
- |
JRES= Zad TS
0.1 |
1.0 1.2 1.4 16 1.8 20
8(T)
©))
70
-1‘; *a
T 60— T—T17 -
B [CCSAIT Si-Fe_LZ
j / 'y ‘{/
g S0
Q 7
% —HB1 ya
40—
< - f=50Hz -
- 3-phase transformer —
0 1T 1
1.0 12 1.4 16 1.8 2.0

B(1)
®

7 2605HBL. 2605SALFIER FIRESIM =AM ERE (500KVA,
50Hz ) BB ERIRAPC(a)FIMRE L, (b) FL3R([1. 6]

Fig7 Bm dependence of the core loss Pc at 50Hz(a) and of noise
level L,(b) for the 3-phase transformer of grain—oriented silicon
steel. 2605SA1 and 2605HB1 materials
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Fig.8 Loss comparison for industrial use transformers
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